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Impact of Maternal Selenium Supplementation
on NeonatesSelenium is an essential trace micronutrient that is known to
play a role in immunocompetence through its incorporation
into glutathione peroxidases and thioredoxin reductase.1
The selenium status has been reported to affect the func-
tion of all components of the immune system and influence
the ability to respond to infections. Selenium-deficiency
diseases have rarely been recognized beyond exceptional
situations, such as severe malnutrition or prolonged paren-
teral nutrition, when selenium concentrations fall to
<0.20 mmol/L (16 mg/L). Clinical features have included
muscle pain and tenderness, macrocytosis and pigmentary
changes in hair and nails, and fatal cardiomyopathy.
Pregnancy is a condition of oxidative stress due to an
increase in the basal oxygen intake and consumption, as
well as an elevated metabolic demand. Lower concentra-
tions of selenium in the whole blood and plasma as well as
lower glutathione peroxidase activities have been reported
in pregnant women. An exposure to a high oxygen
concentration at birth, an infection, inflammation, and
a deficient antioxidant system make the newborn more
susceptible to oxidative stress.2
Reactive oxygen species are considered to have a role in
the pathophysiology of various neonatal diseases such as
bronchopulmonary dysplasia, retinopathy of prematurity,
persistent ductus arteriosus, necrotizing enterocolitis,
intracranial hemorrhage, and hypoxic ischemic encepha-
lopathy, especially in extremely low-birth-weight infants.
Concentrations of oxidation products were higher in the
lowest-birth-weight, high-risk infants, and higher concen-
trations of oxidant markers have been proved to be asso-
ciated with chronic lung disease and mortality. The risk of
oxidative stress in neonates depends majorly on the
maternal antioxidant status, which is important for the
protection of the maternalefetal unit against free radicals.
Neonates undergo rapid development of the immune
system when the circulating concentrations of plasma
selenium and glutathione peroxidase activities are low as
compared with that of the mother. The immune system,
which depends on selenium for differentiation and function,
undergoes extensive maturation during infancy. Trans-
placental transfer is limited, so selenium concentration is1875-9572/$36 Copyright ª 2012, Taiwan Pediatric Association. Publish
http://dx.doi.org/10.1016/j.pedneo.2012.11.001relatively low in the fetus, corresponding in umbilical-cord
blood to approximately 65% of the maternal serum level.
Selenium in the umbilical-cord blood of newborns was found
to have a significant association with gestational age and
a remarkable increase in selenium concentrations after 36
weeks. Preterm infants are born with slightly lower selenium
and glutathione peroxidase concentrations than term
infants and have low hepatic stores of selenium, and,
particularly if fed parenterally with solutions lacking sele-
nium, these concentrations decline further in the first
months of their life. Very low levels of selenium have been
found in premature infants, potentially resulting in a risk of
oxidative injury, which increased the risk of chronic
neonatal lung disease and retinopathy of prematurity.3,4
Maternal selenium deficiency is considered to be
a contributory factor to the causation of oxidative stress in
the neonate, which is characterized by increased lipid per-
oxidation and impaired development of the immune system
in the neonate. The selenium content of human milk is
influencedbymaternal dietary intake. A studyevaluating the
impact of a maternal diet low in selenium on the develop-
ment and function of a neonatal immune system has indi-
cated that maternal selenium intake impacts neonatal
selenium status, which in turn influences the development of
the neonatal immune system.5 An extensive review of the
relation between selenium deficiency and diseases of
prematurity indicated uncertainty regarding whether sele-
nium supplementation reduces the risk for chronic lung
disease and retinopathy in preterm infants.6
Serum selenium concentrations have been reported to be
positively and significantly correlated with serum choles-
terol. Observational studies have reported a positive associ-
ation between serum selenium concentrations and lipid
levels; intervention studies have indicated a reduction of
total and low-density lipoprotein-cholesterol concentrations
following selenium supplementation. Clinical trials investi-
gating the effect of material selenium supplementation on
cord-blood lipid profile are lacking. Interestingly, a recent
intervention study of selenium supplementation in pregnant
women found an increase in the cord-blood triglyceride
level, although total cholesterol, and low- and high-densityed by Elsevier Taiwan LLC. All rights reserved.
328 Editoriallipoprotein-cholesterol levels did not change significantly.7
However, the clinical significance of the increased cord
triglyceride concentration requires further evaluation.
Hsun-Chin Chao*
Division of Gastroenterology,
Department of Pediatrics,
Chang Gung Children’s Medical Center,
Chang Gung Memorial Hospital,
Chang Gung University, College of Medicine,
Taoyuan, Taiwan
*Division of Gastroenterology, Department of Pediatrics,
Chang Gung Children’s Medical Center, Chang Gung Memo-
rial Hospital, Chang Gung University, College of Medicine,
5 Fu-Hsing Street, Kuei-Shan, Taoyuan 33305, Taiwan.
E-mail address: chaohero@yahoo.com
Oct 9, 2012References
1. Arne´r ES, Holmgren A. Physiological functions of thioredoxin and
thioredoxin reductase. Eur J Biochem 2000;267:6102e9.
2. Gitto E, Pellegrino S, Gitto P, Barberi I, Reiter RJ. Oxidative
stress of the newborn in the pre- and postnatal period and the
clinical utility of melatonin. J Pineal Res 2009;46:128e39.
3. Darlow BA, Inder TE, Graham PJ, et al. The relationship of
selenium status to respiratory outcome in the very low birth
weight infant. Pediatrics 1995;96:314e9.
4. DeVoe WM. Prevention of retinopathy of prematurity. Semin
Perinatol 1988;12:373e80.
5. Dylewski ML, Mastro AM, Picciano MF. Maternal selenium nutri-
tion and neonatal immune system development. Biol Neonate
2002;82:122e7.
6. Klein CJ. Nutrient requirements for preterm-infant formulas: 10.
Minerals: calcium and phosphorus. J Nutr 2002;132(6 Suppl. 1):
1395Se577S.
7. Boskabadi H, Maamouri G, Rezagholizade Omran F, et al. Effect
of prenatal selenium supplementation on cord blood selenium
and lipid profile. Pediatr Neonatol 2012;53:334e9.
